Correspondence Analysis analyzes two-way or even multi-way tables with each row and column becoming a point on a multidimensional graphical map called biplot. It can be used to extract the essential dimensions allowing simplification of the data matrix. This study aims to measure the association between the location and the leading causes of death in the United States and to determine the location where a particular leading cause of death is associated. The research data consists of two variables (location and leading causes of death in the United States of America) with 510 data points. Results show that there exists a significant association between the location and the leading causes of death in the United States, and 61.6% of the variance in the model was explained by Dimensions 1 and 2. Furthermore, . Florida is associated with stroke. Lastly, suicide is associated with Alaska, Idaho, Montana, Nevada, Oregon, Utah, and Wyoming. These findings may serve as additional insights in understanding the complexity of human diseases and mortality. The United States government and its health organizations should create relevant programs and policies to address the leading cause of death in different states.
INTRODUCTION
Mortality statistics are usually presented using the top leading causes of death in a country or a state. A report of this kind first appeared in 1949, where an official tabulation of death by cause was made available to the public. Since then, the data on the leading causes of death report has been generated continuously and used as a basis to plan and manage public health. Understanding the association of the leading causes of death and the location in which they are prevalent will help the state to appropriately focus their efforts and resources on their top priority health problems.
Several studies have explored the use of multivariate methods to analyze health data. Carillo, Largo, and Ceballos (2017) analyzed the Philippine health data using principal component analysis. Ploeg et al. (1993) studied the risk factors for primary dysfunction after a liver transplant using multivariate analysis. This paper aims to know which among the leading causes of death is associated with the different location or state in the United States using Correspondence Analysis. Results and findings of the study may be used by the government of the United States and the health organizations to create plans or programs in preventing and managing the leading causes of death in a specific state where a cause of death is highly associated.
METHODS

Sources of Data
The data was taken from catalog.data.gov website consisting of age-adjusted death rates for the ten leading causes of death in the United States. The number of deaths recorded in the year 2016 was utilized for the analysis. The data consist of two variables: the location and the leading causes of death in the United States for the year 2016. The leading causes of death are unintentional injuries, Alzheimer's disease, cancer, chronic lower respiratory disease, diabetes, heart disease, influenza and pneumonia, kidney disease, stroke, and suicide (Appendix A). Moreover, the location is the 50 states of the United States and the District of Columbia.
Mathematical Concept of Correspondence Analysis
Correspondence Analysis is a multivariate method used as an exploratory data technique on categorical data for which no specific hypotheses have been formed (Storti, 2010) . The following are the step by step computational method in performing the analysis (Rencher, 2002) :
1. Established an × data matrix, , where n is the number of rows, and m is the number of columns. The elements of must be non-negative and that no row total and column total is equal to zero. 2. Compute , the proportion matrix, by dividing the elements of by the total of all numbers in . Mathematically, proportion matrix ( ) is equal to
3. Compute the total of the rows of matrix and columns of matrix , putting the results in vectors and . That is, using standard matrix notation, = = ′ where 1 is a vector of ones. 4. Take the square roots of the vectors and and transform them into diagonal matrices and then take the inverse of the resulting square matrices. Additionally, the Signed Chi-Square statistic is computed to have a more objective basis in determining the association between the location and causes of death in the United States. To compute for the Signed Chi-Square statistic, we first compute the chi-square statistic using the formula
are the marginal frequencies, and is the total number of individuals in the sample. The last step is to assign a negative (if the expected value is greater than the observed value) or positive sign (if the observed value is greater than the expected value) to the computed chi-square value.
RESULTS AND DISCUSSION
In Table 1 , the Chi-Square statistic value is 28,696.584, with a p-value of <0.01 is presented. Therefore, it is concluded that there exists a significant association between the leading causes of death and the location in the United States, as analyzed in eight (8) dimensions. The singular value column gives the square roots of the eigenvalues, which describes the maximum canonical correlation between the categories of the variables in the analysis for any given dimension. The values in the proportion of inertia give the percentage of variance that each dimension explains in the model. That is, Dimensions 1 and 2 explain 61.6% of the variances in the model. The results of the signed chi-square and the biplot are presented in Appendix B and C, respectively. In this case, the biplot does not help determine which location is associated with a particular leading cause of death. Thus, we interpret the association based on the signed chi-square. The negative values indicate less association or lower similarity, and positive values indicate higher association and similarity. For every row/location, the highest positive signed chi-square value per row or location was marked(yellow). We traced those cells with marked(yellow) and considered their corresponding row(location) and column(leading cause) to be associated. In every row/location, cells with the lowest were highlighted with red. These locations are less associated with the column variable (the leading cause of death). Table 2 Table 3 reveal that unintentional injury is less associated with Arkansas, California, Illinois, Michigan, and Nebraska. Cancer is not a top priority for health programs in Alabam, Louisiana, Mississippi, North Dakota, Oklahoma, Tennessee, and Utah. Also, CLRD is not common in the District of Columbia, Hawaii, and New Jersey. We also found out that Alaska, Colorado, Georgia, Maine, Minnesota, North Carolina, Oregon, South Carolina, Virginia, West Virginia, Wisconsin should not focus their efforts on Heart Disease. Diabetes is the least concern of Delaware and Missouri, while for Florida, Indiana, and Texas, their least concern is Influenza and pneumonia.  Cancer -is the uncontrolled growth and spread of abnormal cells that can interfere with essential life-sustaining systems and may result in death. Some diseases are preventable like cancers caused by smoking a cigarette and drinking alcoholic drinks. Cancers are preventable for all cases related to being overweight, obese, inactive, and poor nutrition.
Results in
 Chronic lower respiratory diseases (CLRD) -is a collection of lung diseases caused by airflow blockage and breathing-related issues, including primarily chronic obstructive pulmonary disease, bronchitis, emphysema, and asthma. Signs and symptoms include breathlessness, cough with phlegm, and chest infections. These are some ways to prevent CLRD: quit smoking, avoid second-hand smoke, avoid air pollution and dust, and avoid chemical fumes.
 Diabetes -is a disease in which the body is no longer able to control blood glucose that leads to high levels of blood glucose in the body. Some signs and symptoms of diabetes are frequent urination, excessive thirst, extreme hunger, sudden vision changes, and dehydrated skin.
 Heart disease -is also the leading cause of death globally. Heart disease is the disorder of the heart. To prevent deaths from heart disease is to protect the heart and know the warning signs and symptoms of a heart attack. The following are signs and symptoms of heart diseases: chest pain, discomfort in the upper body (arms, jaw, neck, or upper stomach), breathlessness, nausea, lightheadedness, or cold sweats.
 Influenza and pneumonia -Influenza is a contagious viral infection and one of the severe illnesses in the winter season since the virus survives and is transmitted better in cold temperatures. Influenza is transferred from one person to another when an infected person coughs or sneezes. Influenza can complicate to pneumonia, a condition that can cause inflammation of the lungs. These are some signs and symptoms of influenza: fever, headache, cough, nasal congestion, and loss of appetite. While for pneumonia, signs, and symptoms include: fever, cough, rapid breathing, chest pains, and loss of appetite.
 Kidney disease -is a condition in which kidneys are damaged and can no longer filter blood. If the kidneys can no longer function, waste from the blood remains in the body and may cause other health problems. Some signs and symptoms of kidney disease include general ill feeling and fatigue, appetite loss, nausea, and weight loss without trying to lose weight. The following are some symptoms when kidney disease becomes severe: bone pain, numbness or swelling in the hands and feet, breath odor, menstrual period stops, and frequent hiccups. This disease is prevented by avoiding excessive intake of alcohol, maintaining a healthy weight, and management with a healthcare professional.
 Stroke -is a condition that develops as a result of problems with the blood vessels that supply the brain. Some signs and symptoms of stroke include numbness or weakness in some parts of the body, trouble in speaking or difficulty in understanding speech, and discomfort in seeing in one or both eyes. These are some steps to prevent stroke and its complications: maintaining a healthy weight, getting enough exercise, not smoking and limiting alcohol use, managing cholesterol levels, and controlling blood pressure.
 Suicide -is a significant health problem and the 10 th leading cause of death in the United States. The following are some signs of a suicidal person: sleeping too little or too much, acting anxious or agitated, and withdrawing or feeling isolated. 
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